(BCL2-associated athanogene 6) is essential for basal and starvation-induced autophagy in E18.5 bag6 −/− mouse embryos and in mouse embryonic fibroblasts (MEFs) through the modulation of the EP300/ p300-dependent acetylation of TRP53 and autophagy-related (ATG) proteins. We observed that BAG6 increases TRP53 acetylation during starvation and pro-autophagic TRP53-target gene expression. BAG6 also decreases the EP300 dependent-acetylation of ATG5, ATG7, and LC3-I, posttranslational modifications that inhibit autophagy. In addition, in the absence of BAG6 or when using a mutant of BAG6 exclusively located in the cytoplasm, autophagy is inhibited, ATG7 is hyperacetylated, TRP53 acetylation is abrogated, and EP300 accumulates in the cytoplasm indicating that BAG6 is involved in the regulation of the nuclear localization of EP300. We also reported that the interaction between BAG6 and EP300 occurs in the cytoplasm rather than the nucleus. Moreover, during starvation, EP300 is transported to the nucleus in a BAG6-dependent manner. We concluded that BAG6 regulates autophagy by controlling the localization of EP300 and its accessibility to nuclear (TRP53) and cytoplasmic (ATGs) substrates.
The role of the acetylation of key proteins involved in autophagy has been highlighted by recent studies. In mammalian cells, ULK1 acetylation by the acetyltransferase KAT5/TIP60 is essential for the stimulation of autophagy after growth-factor deprivation whereas the acetylation of ATG5, ATG7, ATG12, or LC3 by the acetyltransferase EP300 inhibits autophagy. In addition to ATG proteins, acetylation also targets other critical proteins. Our recent work demonstrates that TRP53 acetylation on lysine 373 by EP300 is essential for autophagy. Surprisingly, the role of EP300 in autophagy seems contradictory because, in the cytosol, the EP300dependent acetylation of ATG proteins inhibits autophagy, whereas it stimulates autophagy through the nuclear EP300dependent acetylation of TRP53.
We found that the protein BAG6 tightly modulates autophagy through the regulation of the intracellular localization of EP300 (Fig. 1) . BAG6 is a 150-kDa nucleocytoplasmic protein known, among others, for its role in apoptosis and cytoplasmic quality control. BAG6 contains many structural domains including a nuclear export signal and a nuclear localization signal. First, we demonstrated that BAG6 is essential for basal autophagy in mice embryos (E18.5) and for basal and starvation-induced
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Salwa Sebti, 1,2,3,4 Christine Prébois, 1,2,3,4 Esther Pérez-Gracia, 1,2,3,4 Chantal Bauvy, 5, 6, 7, 8 Fabienne Desmots, 9 Nelly Pirot, 1, 2, 3, 4 Céline Gongora, 1, 2, 3, 4 Anne-Sophie Bach, 1, 2, 3, 4 Andrew V Hubberstey, 10 Valérie Palissot, 11 Guy Berchem, 11 Patrice Codogno, 5, 6, 7, 8 Laetitia K Linares, 1,2,3,4 Emmanuelle Liaudet-Coopman, 1,2,3,4 and Sophie Pattingre 1,2,3,4, * autophagy in wild-type (WT) and bag6 −/− MEFs. Indeed, the absence of BAG6 reduces the number of autophagosomes per cell and the autophagic flux, showing that BAG6 is essential for autophagosome formation. We next demonstrated the critical role of BAG6 in the EP300dependent acetylation of TRP53 during starvation leading to the upregulation of the pro-autophagic TRP53-target gene Sesn1/Sestrin 1. Controversially, we noticed that BAG6 decreases the level of acetylation of ATG5, ATG7, and LC3-I. EP300 is a nuclear protein. Interestingly, we observed a strong accumulation of EP300 in the cytosol in the absence of BAG6, which correlates with an inhibition of TRP53 acetylation and a stimulation of ATG protein acetylation. Similar results are obtained when using a mutant of BAG6 lacking the nuclear localization signal, which constitutively localizes in the cytoplasm. In fact, when BAG6 is constitutively cytoplasmic, ATG7 is hyperacetylated, TRP53 acetylation is not increased during starvation, and autophagy is abrogated. In WT MEFs, we observed a strong interaction between BAG6 and EP300 in the cytoplasm compared with the nucleus. Moreover, during starvation we showed that EP300 is relocated from the cytosol to the nucleus only if BAG6 is present. Based on these results, we propose that BAG6 is involved in the nuclear localization of EP300, a process that occurs in basal conditions and that is increased during starvation. Thus, BAG6 is in charge of a small pool of the acetyltransferase EP300 that shuttles between the nucleus and the cytosol, then regulating autophagy when needed by modifying the access of EP300 to its substrates.
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No potential conflicts of interest were disclosed. Figure 1 . BAg6 inhibits Ep300-dependent acetylation (Ac) of Atg7 but stimulates the nuclear acetylation of tRp53 during starvation. in the cytosol, BAg6 inhibits Atg7 acetylation, an inhibitory event in autophagy, by limiting the quantity of the acetyltransferase Ep300 available in the cytosol. on the contrary, by favoring the nuclear transport of Ep300 under starvation conditions, BAg6 i) stimulates the nuclear tRp53 acetylation and ii) maintains a low level of Atg7 acetylation, both leading to the stimulation of autophagy. When BAg6 is absent or constitutively located into the cytoplasm, autophagy is inhibited. concomitantly, a strong accumulation of cytoplasmic Ep300 occurs, leading to the hyperacetylation of Atg7 and the inhibition of tRp53 acetylation upon starvation.
